successful. Pamukcu et al. (1980) reported that quercetin which is contained in bracken fern was carcinogenic for intestine and urinary bladder in non-inbred rats derived from the Norwegian strain. However, Hirono et al. (1981) could not confirm the carcinogenicity of quercetin in ACI rats, which were susceptible to the carcinogenicity of bracken fern (Hirono et al., 1970) . Accordingly, they concluded that the carcinogenicity of bracken fern could not be attributable to quercetin.
Since the absence of acute toxicity of bracken fern in laboratory rodents has been regarded as one reason for the difficulty in isolating bracken fern carcinogen(s), attention has been given to biochemical changes that might be induced by the carcinogen in target organs. Due to the increased activity of ornithine decarboxylase (ODC) in target organs following the administration of tumour promoters (O'Brien et al., 1975; O'Brien, 1976; Fujiki et al., 1979) and carcinogens (Ball et al., 1976; O'Brien, 1976; Scalabrino et al., 1978; Olson & Russell, 1979; Matsushima & Bryan, 1980; Takano et al., 1981) , we examined ODC activity of the ileum of rats fed a diet containing bracken fern in an attempt to use it as an indicator for the isolation of carcinogenic or tumour-promoting substances in bracken fern.
Inbred strain ACI rats were obtained from our institute and breeding was carried out in our laboratory. Both sexes of rats at 5 weeks of age were used. They were freely given a diet containing bracken fern and water throughout the experimental period and were killed by ether between 10 and 11 a.m. to avoid circadian rhythm variations (Fujimoto et al., 1978) . The fresh mature bracken fern, collected in August, in 1979 in Hokkaido, Japan, was dried and powdered. Then, the material was mixed with rat basal diet CE-2 (CLEA, Japan Inc., Tokyo) at a concentration of 30%.
Ileum, jejunum and descending colon were opened lengthwise and rinsed with cold 0.9% NaCl solution to remove debris. The mucosas were scraped off with a spatula and the tissues were homogenized in 2ml of 50mM sodium phosphate buffer (pH 7.2) containing 0.1 mM pyridoxal phosphate and 0.1 mM EDTA. The supernatant fraction obtained after centrifugation at 28000g for 50 min at 2°was used for the determination of enzyme activity.
Ornithine decarboxylase activity was determined by measuring the release of 14CO2 from DL-[l-14C]ornithine hydrochloride (56 mCi mmol -1, Amersham Int. Ltd.) as described by Russell and Snyder (1968 Figure 1 shows the changes in ODC activity of the ileum in female rats fed bracken diet. The activity was maximal 1 week after the feeding of bracken diet and a significant difference in the ODC activity was seen between the group fed bracken diet and the control (P<0.001, by t test). Figure 2 shows the enhanced ODC activity of the ileum in male rats fed bracken diet. The activity was significantly enhanced by the feeding of bracken diet for 1 week (P<0.01, by t test) and the high activity level of ODC remained for at least 2 ©) The Macmillan Press Ltd., 1983 Correspondence S. Hosaka Received 24 February 1983; accepted 3 May 1983. weeks. A dose-response curve of ODC activity in female rats fed diets containing 5, 15 and 30% of bracken is shown in Figure 3 . The activity increased with the increase in the concentration of bracken fern in the diet. An increase of activity of about 2 to 3-fold in the jejunum was observed in bracken diet; (0) basal diet. rats of both sexes 1, 2 and 7 weeks after the administration of the bracken diet. However, there were no significant differences in the jejunal ODC activity between the group fed bracken diet and the control. ODC activities of colon and liver in male rats fed bracken diet for 1 week were the same as those in rats fed basal diet. In addition, administration of a diet containing boiling water extract of bracken fern, which was shown to be carcinogenic for rats (Hirono et al., 1978) , increased ODC activity of the ileum in animals (unpublished data).
There are several reports of the enhancement of ODC activities in the target organ by a single administration of carcinogen to animals (O'Brien, 1976; Olson & Russell, 1979; Matsushima & Bryan, 1980; Takano et al., 1981) or feeding of a diet containing carcinogen (Ball et al., 1976; Scalabrino et al., 1979) . Ball et al. (1976) reported that administration of an intestinal carcinogen, dimethylhydrazine, led to a large increase in colonic ODC activity but did not affect the ODC in liver: on the contrary, a liver carcinogen, acetylaminofluorene, caused a manifold increase in liver ODC but not that of the colon. ODC activity of urinary bladder or colon was also enhanced by the topical administration of vesical or colonic carcinogen, respectively (Matsushima & Bryan, 1980; Takano et al., 1981) . O'Brien (1976) showed that carcinogenic hydrocarbons caused the induction of epidermal ODC two or 3 days after application of the carcinogens and considered that environmental carcinogens as well as tumour promoters could be detected in the ODC induction system.
Taken together with these reports, we considered that the elevated ODC activity of the ileum which was caused by the administration of bracken diet to ACI rats may represent a biochemical characteristic occurring at an early stage in the process of bracken carcinogenesis and will be useful as an index to the isolation of carcinogen or tumour promoter contained in bracken fern.
